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CLINICAL AND SEROLOGICAL EVALUATION OF 6162 COMPARATIVE
SLIDE TESTS WITH CARDIOLIPIN, NATURAL LECITHIN ANTI-
GEN AND CARDIOLIPIN, SYNTHETIC LECITHIN ANTIGEN*
B. LEVINE, M.D., B. S. KLINE, M.D. AND M. STEPHENS, MT.
There is evidence justifying the assumption that reagin is an antibody to an
antigen in T. Pallidum that reacts not only with the lipids of this organism but
also with similar lipids in mammalian tissues. These tissue lipids were identified
in 1941 by Pangborn as cardiolipin and lecithin. Since then, antigens with these
chemical reagents in optimal proportion have given better results in the sero-
diagnosis of syphilis than have the lipid tissue extracts from which they have
been isolated.
It remains to determine whether or not cardiolipin and lecithin are the sub-
stances in treponemal lipids that are responsible for the engendering of reagin.
Preparations of cardiolipin from different lots of beef heart powder have been
found of uniform potency in the serodiagnosis of syphilis and interchangeable
with each other. Lecithin preparations from different lots of beef heart powder,
however, have varied in potency, probably because of a variable quantity of an
adventitious brown pigment in all these preparations. It has been necessary to
make five titrations of antigen mixtures with different quantities of each lot of
Natural Lecithin and the optimal quantity of cardiolipin to determine the
optimal quantity of Lecithin to use.
METHOD
Because of the variable potency of different lots of natural lecithin, a study of
a chemically pure crystalline white synthetic lecithin prepared by the method of
Baer (1) was undertaken. It was found that different lots of this synthetic
lecithin had a constant optimal ratio with Cardiolipin and that each lot acted as
well as antigen component with Cardiolipin as did the natural lecithins. (2)
RESULTS
Serological evaluation of 6162 comparative slide tests with optimal Cardio-
lipin (Pangborn), Natural Lecithin (Pangborn) antigen (CNL) and optimal
Cardiolipin (Pangborn) Synthetic L-a-Dimyristoyl Lecithin (Baer) antigen
(CSL), of a mixed general hospital, general practice and ambulatory population t
shows 996 reactive and weakly reactive results with CNL antigen and 974 with
CSL antigen (97.79% agreement) and non-reactive results in 5166 tests with
CNL antigen and 5188 tests with CSL antigen (99.57% agreement).
Clinical evaluation of the discrepant results in syphilitic cases showed 5 reac-
* From the Departments of Dermatology and Laboratories, Mt. Sinai Hospital, Cleve-
land, Ohio.
Received for publication August 15, 1956.
f The specimens of blood tested include those having given discrepant seriological results,
received from various members of the Cleveland Academy of Medicine.
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TABLE I
Comparative results of 6162 slide tests with Optimal Cardiolipin, Natural Lecithin (CNL)
antigen and Optimal Cardiolipin Synthetic Lecithin (CSL) antigen, reactive,
weakly reactive, and non-reactive
Tests
Reactive Weakly Reactive Non-Reactive Total
Tests
4212
CNL CSL
528 521
CNL
178
CSL
175
CNL
3506
CSL
3516
% Agreement 100 98.87 100 98.31 100 99.72
Tests Total reactive & weakly
reactive
528
706
521
—________
696
% Agreement 100 98.58
1660 1672Tests Previous series, total
reactive & weakly
reactive
290 278
% Agreement
Tests Present Series
Previous Series
Total
100
706
290
996
100
95.86
696
278
974
97.79
100
3506
1660
99.28
3516
1672
4212
1950
5166
100
5188
99.57
6162
% Agreement
CNL= Optimal Cardiolipin, Natural Lecithin (control)
CSL = Optimal Cardiolipin, Synthetic Lecithin (C10,SL9)
tive, 3 non-reactive tests with CNL antigen and 3 reactive, 5 non-reactive tests
with CSL antigen. In the non-syphilitic cases, there were 15 reactive, 9 non-
reactive tests with CNL antigen and 9 reactive, 15 non-reactive tests with CSL
antigen.
Table 1 shows in a series of 4212 comparative tests, the close agreement
(98.87%) of the reactive tests; (98.31 %) of the weakly reactive tests, and
(99.72%) of the non-reactive tests with the CNL and CSL antigens. The table
also shows in the two combined series totaling 6162 comparative tests, the close
agreement (97.79 %) of the total reactive and weakly reactive tests and 99.57 %
of the non-reactive tests with the two antigens.
Table 2 shows a few more reactive tests in syphilitic cases with CNL antigen
than with CSL antigen.
Table 3 shows somewhat more numerous reactive tests with CNL antigen
than with CSL antigen in non-syphilitic cases, and somewhat more numerous
weakly reactive tests with CSL antigen than with CNL antigen. In addition
there were 19 weakly reactive sera on which clinical data was unobtainable.
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TABLE 2
Discrepant Slide test results 'with Cardiolipin, Natural Lecithin (CNL) antigen and
Cardiolipin, Synthetic Lecithin (CSL) antigen in syphilitic cases
Antigen
CNL CSL
Reactive
++, +++, ++++
Non reactive
= Neg. (-) Reactive++, +++, ++++ Non reactiveNeg. (-)
5 3 3 5
Weakly reactive Non reactive
= Neg. (—)
Weakly reactive Non reactive
Neg. (—)
4
1*
3
1
3
1
4
1
* Infants from syphilitic mothers.
CNL= Optimal Cardiolipin, Natural Lecithin (control)
CSL = Optimal Cardiolipin, Synthetic Lecithin (C1O,SL9)
TABLE 3
Discrepant Slide test results with Cardiolipin, Natural Lecithin (CNL) antigen and
Cardiolipin, Synthetic Lecithin (CSL) antigen in non.syphilitic cases
Antigen
CNL CSL
-
Reactive Non reactive
++, +++, ++++ = Neg. (-) Reactive++, +++, ++++ Non Reactive= Neg. ()
15 9 9 15
Weakly reactive Non reactive
Neg. (—)
Weakly reactive Non reactive
= Neg. (—)
24 42 42 24
CNL= Optimal Cardiolipin, Natural Lecithin (control)
CSL Optimal Cardiolipin, Synthetic Lecithin (C1O,SL9)
Many cases that may well have been syphilitic were considered non-syphilitic
unless there was thoroughly satisfactory proof of the infection. A few of the
patients may have had so-called Wassermann-fast syphilis although they were
completely and adequately treated.
SUMMARY
The study reveals the remarkably close agreement of the reactive, the weakly
reactive and the non-reactive results of slide tests for syphilis with optimal
cardiolipin, natural lecithin (CNL) antigen and with optimal cardiolipin, syn-
thetic lecithin (CSL) antigen.
Evaluation of the small number of discrepant results with the two antigens
indicates about equal specificity and sensitivity of the CSL antigen and CNL
antigen.
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The results show that synthetic L-a-dimyristoyl lecithin, as antigen com-
ponent with Cardiolipin, has a value equal to that of natural lecithin.
It should be added that technically, preparation of optimal Cardiolipin antigen
with the chemically pure synthetic lecithin does not require the 5 tedious titra-
tions necessary when optimal cardiolipin antigen is made with natural lecithin.
At the present time both CNL and CSL antigens are being used routinely in
the slide test for syphilis with better results than are obtainable with CNL
antigen alone.
DISCUSSION
The present serological and clinical evaluation of 6162 comparative slide tests
with cardiolipin natural lecithin and cardiolipin synthetic lecithin antigens on
sera of a general hospital, general practice and ambulatory population was car-
ried out in the same manner as was a previous evaluation of 27,103 comparative
slide tests with cardiolipin natural lecithin antigen and Kline antigen. (3)
In that study, there were 7 non-specific positive reactions with optimal
cardiolipin natural lecithin antigen emulsion and 231 non-specific positive reac-
tions with Kline exclusion emulsion, the former giving somewhat more sensitive
results in cases of syphilis than the latter. Since these tests were done on the same
sera at the same time with the antigen emulsions differing only in that one was
made with CNL antigen and the other with Kline antigen, at least 224 of the 231
non-specific positive reactions with Kline antigen were due not to a factor in the
sera, but to something in the Kline antigen.
Similarly, in 101 comparative slide tests with Eagle, Hinton, Kahn, Kline,
Mazzini and cardiolipin lecithin antigens in cases of malaria, the tests with
cardiolipin lecithin antigen gave 1 non-specific positive reaction, whereas all the
others gave from 8 to 24 non-specific reactions.
The results were in agreement with previous experience showing that the
number of non-specific reactions parallels the amount of non-antigenic adventi-
tious material in the antigen, and that the vast majority of non-specific positive
reactions are not biological false positive reactions due to reagin in non-syphilitic
sera, but technical false positive reactions due to something in the antigen.
The result of the previous evaluation was the adoption of optimal cardiolipin
lecithin antigen as the standard antigen for the Kline test and the Kline antigen
used for confirmatory purposes only. The result of the present evaluation is the
adoption of cardiolipin synthetic lecithin as a second standard antigen for the
Kline test and the routine use of both optimal cardiolipin natural lecithin antigen
and optimal cardiolipin synthetic lecithin antigen. The use of Kline antigen has
been discontinued.
CONCLUSION
The clinical and serological evaluation of 6162 comparative slide tests with
cardiolipin, natural lecithin (CNL) antigen and cardiolipin, synthetic lecithin
(CSL) antigen shows the reactive, the weakly reactive and the non-reactive
results with the two antigens to agree very closely with each other. Evaluation of
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the small number of discrepant results indicates about equal specificity and
sensitivity of the CSL antigen and the CNL antigen.
The results show that synthetic ]-a-dimyristoyl lecithin (Baer) as component
with cardiolipin, has a value equal to that of natural lecithin.
The routine use of cardiolipin antigen with synthetic lecithin and that with
iiatural lecithin gives better results than previously obtained with use of cardio-
lipin, natural lecithin antigen only.
Technically, the preparation of optimal cardiolipin, synthetic lecithin antigen
is much simpler than that of cardiolipin, natural lecithin antigen.
Evidence is presented that non-specific positive reactions in the vast majority
of cases are due, not to a factor presumably reagin in non-syphilitic sera, but to
non-antigenic adventitious material in the antigen. Such false positive reactions
are technical false positive reactions, not biological false positive reactions.
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